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Purpose: To investigate the efficacy of applying fast-track surgery (FTS) to elderly patients
undergoing radical resection of colorectal cancer.
Methods: Elderly patients undergoing radical resection of colorectal cancer received FTS
(n ¼ 31) or routine (n ¼ 31) nursing care. The time to first anal exhaust, oral feeding and
leaving the bed, duration of postoperative hospital stay and the incidence of complications
were compared between the two groups.
Results: Patients receiving FTS nursing demonstrated significantly shorter times to exhaust,
oral feeding and leaving the bed compared with those receiving routine nursing (all
p < 0.01). Furthermore, there were significantly fewer incidences of postoperative pulmo-
nary and urinary tract infections and intestinal adhesion in patients receiving FTS nursing
(all p < 0.05).
Conclusion: Application of FTS in elderly patients undergoing radical resection of colorectal
cancer facilitates an early rehabilitation after surgery, but places higher demands on
nursing care.
Copyright © 2014, Chinese Nursing Association. Production and hosting by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/3.0/).1. Introduction
Fast-track surgery (FTS) incorporates a series of optimized
initiatives in perioperative management based on evidence-
based medicine in order to relieve or alleviate patients' phys-
iological and mental stress, facilitate rehabilitation afterang).
Nursing Association.
g Association. Production
://creativecommons.org/surgery and shorten the hospital stay [1]. FTS has been shown
to be effective in colorectal cancer patients [2,3]. As the inci-
dence of colorectal cancer has been rapidly increasing in
China along with the aging population, this study was aimed
to evaluate the efficacy of FTS for the perioperative manage-
ment of elderly patients receiving radical resections of colo-
rectal cancer.and hosting by Elsevier (Singapore) Pte Ltd. This is an open access
licenses/by-nc-nd/3.0/).
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2.1. Patient selection
A total of 62 elderly patients hospitalized in the Ningbo No. 2
Hospital for elective radical resection of colorectal cancer
were recruited between October 2011 and November 2012.
Criteria for study inclusion were: confirmed pathological
diagnosis of colorectal cancer from the resected specimen; no
history of severe organ dysfunction; no adjuvant therapy prior
to surgery (including chemotherapy and radiotherapy). Pa-
tients were excluded from the study if they underwent
emergency surgery for intestinal obstruction or perforation.
Informed consent was obtained before surgery after all pa-
tients fully understood the process of FTS and traditional
routine nursing, and the patientswere voluntarily divided into
experimental and control groups. The study protocol was
approved by the local Ethnics Committee.2.2. Methods
2.2.1. Health education
Patients in the control group were provided with routine
nursing care. Patients were informed about preoperative
fasting time and the discomfort caused by surgery. The duty
nurses instructed patients on how to take a deep breath and
cough effectively, and described the relative safety and effi-
cacy of surgery in plain language in order to calm the patients
and ensure sound sleep.
Patients in the experimental group received the FTS pro-
gram. A rapid rehabilitation care team was founded to
perform the entire perioperative health education. In addi-
tion to routine nursing, patients in the FTS group received
digital hierarchy pain assessment methods, and description
of correct bodily sensations, oral Swiss' and Swiss-genera-
tion's prime role and precautions, as well as instruction on
chewing-gum time, the proper use of a walker, and exercise
activity planning. Patients were educated about FTS via the
nurseepatient interaction and case guidance, along with
group education for patients with the same date of surgery. A
preoperative nursing assessment was made, which focused
on the assessment of the patients' grasp of health education,
special demands and social backgrounds. Nurses recorded
the progression of FTS interventions each day prior to
surgery.
2.2.2. Pain nursing
Patients in the control group were given tramadol (0.1 g; i.m.)
based on their complaints after surgery. Pain levels and
treatment were recorded by nurses whowere also responsible
for observing their patients closely, comforting them in a
timely manner and providing comfortable beddings.
Patients receiving FTS were provided with self-controlled
i.v. analgesia pumps for 72 h as well as distracted with
hobbies, such as listening to music and/or the radio. Pain
levels were evaluated and recorded by nurses according to the
digital pain grading evaluation sheet, and the time at which
patients turned around, got out of bed and coughed were
recorded every day for a week. If the pain level was >6 points,the patients were given oral acetaminophen (Saridon) to
maintain the pain level between 4 and 6 points.
2.2.3. Catheterization
With their cooperation, patients in the control group received
preoperative indwelling gastric tubes and catheters, which
were unobstructed after surgery. Moreover, abdominal cavity
drainage tubeswere kept unimpeded, and the colour, quantity
and character change of the drainage fluid were observed
closely. The drainage bags were replaced twice a week. The
gastric tubeswere removed after flatus. Catheters remained in
place for 5e7 d and were opened intermittently to exercise
bladder function.
Catheterization for FTS patients was conducted in the
operating room. Postoperative catheter removal occurred
24e48 h in 24 patients (within 24 h after surgery in eight colon
cancer patients) and after 48 h in two patients with prostatic
hyperplasia. The catheter indwelling time in five patients with
lower abdominal rectal and perineal resections was 5e6 d.
During the time of catheter indwelling, nurses conducted
perineal nursing two times daily and opened the catheters
every 2 h, observing and recording the output of urine. Once the
patients could sense a full bladder and wished to urinate, the
catheters were removed; the time to urinate after extubation
was between 5 and 30 min. All five patients with rectal and
perineal resections urinated successfully after extubation.
Three patients received abdominal cavity drainage tubes after
surgery and additional care was provided as for control group
patients. The drainage tubes were removed when the drainage
fluid reduced 5e10 mL/d and the retention time was 1e3 d.
2.2.4. Bowel preparation
Patients in the control group were given routine preoperative
mechanical cleansing enemas two times, one at 8:00 PM the
night before surgery and another at 6:00 AM on the day of sur-
gery.Thecolourandcharacterof stoolandthepain,bloatingand
discomfort of the abdomenwere observed and recorded.
Patients in the FTS groupwere providedwith three boxes of
sulphate-free polyethylene glycol electrolyte powder and
2000 mL warm water the day before the operation to cleanse
intestines by divided doses. Nurses provided detailed guid-
ance to inform the patients to drink no more than 500 mL at a
time, and advised them to perform abdominal massage with
appropriate walking after drinking. The bloating and
discomfort of the abdomen, nausea, and the colour and
character of stool were mainly observed.
2.2.5. Dietary nursing
Control patients underwent 12-h-preoperative fasting
(beginning at 8:00 PM the night before) and were forbidden to
drink water at least 6 h before surgery (beginning at 10:00 PM
due to uncertainty of operation time). After surgery, the pa-
tients were allowed to take liquid diet after first flatus, and
were allowed small amounts of food that gradually transi-
tioned to a normal diet. The patients were observed for any
discomfort felt after eating.
Patients in the FTS group were allowed semi-liquid food
the day before surgery. The patients were orally administered
600 mL Rui Su (patients with high blood sugar took Rui gen-
eration) at 9e10:00 PM on the night before surgery, and 400mL
Table 1 e Postoperative indicators
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given sugar-free gum to chew three times a day, beginning 6 h
after anaesthesia wore off. Patients were allowed some warm
water or 20e50 mL carrot soup the day after surgery and
continued chewing gum until the anus exhausted, when the
patients were again orally administered Rui Su (or Rui gener-
ation). Nurses conducted abdominal auscultation three times
a day to focus on the recovery of bowels and observedwhether
the patients experienced abdominal pain, bloating, nausea or
vomiting after eating. One patient who experienced post-
operative abdominal distension, nausea and vomiting
received an indwelling gastrointestinal decompression tube,
which provided relief by the following day. The amount of
food was strictly managed according to the patients' toler-
ances and glucose was monitored every 2 h in patients with
diabetes mellitus.
2.2.6. Activity care
Patients in the control group were restricted to bed rest after
awakening from anaesthesia. One day after surgery, patients
were allowed to take part in activities and were encouraged to
turn and move in the bed.
FTS patients were encouraged to turn their knees and lift
their hips in bed 6 h after awakening from anaesthesia.
Beginning with the first postoperative day, patients were
permitted to sit up and get out of the bed. By the second
postoperative day, patients began indoor walking and using
the toilet, andwere then assistedwithwalking in the corridors
on the third day. The intensity and duration of activities were
monitored by the nurses depending on the patients' individual
states. Three patients just sat up on the first day after surgery
due to high blood pressure and continued to walk until the
blood pressure remained stable.
2.3. Observed indicators
The first time of anal exhaust, oral feeding and getting out of
bed, the duration of postoperative hospital stay and the in-
cidences of postoperative complications were observed and
compared between the two groups.
2.4. Statistical analysis
Data were analysed using descriptive statistics, independent
samples t and c2 tests using GraphPad 5.0 statistical software
(GraphPad Software, Inc., La Jolla, CA, USA). A p value of 0.05
was considered as significant. Data are expressed as







47.45 ± 4.02 105.00 ± 9.31 32.69 0.000
Time to first
oral feeding (h)
44.91 ± 4.10 80.30 ± 8.36 26.69 0.000
Time to first
leave the bed (h)




7.70 ± 2.34 21.20 ± 5.17 13.50 0.000
Note: Values are mean ± standard deviation.3. Results
A total of 62 patients (41men, 21 women) were included in the
study. Patients in the FTS group (n ¼ 31) had an average age of
65.3 ± 3.7 yr (range: 61e78 yr); 18 of the patients had colon
cancer, and 13 had colorectal cancer. Patients in the control
group (n ¼ 31) had an average age of 66.1 ± 2.8 yr (range:
60e75 yr); 19 patients had colon cancer, and 12 had colorectal
cancer. There were no significant differences between the
groups regarding age or disease type.Compared with the control group, the first times of
exhaust, oral feeding and getting up from the bed were
significantly shorter in the FTS group (all p < 0.01) (Table 1).
Furthermore, the incidences of postoperative pulmonary and
urinary tract infections and intestinal adhesion were signifi-
cantly fewer in the FTS group than in the controls (all p < 0.05)
(Table 2). There were no significant differences between two
groups in any of the other indicators.4. Discussion
4.1. Full-stage health education
The poor prognosis of colorectal cancer is largely due to the
difficulty of diagnosis at the onset. Elderly patients with
colorectal cancer, who typically also present various cardio-
pulmonary diseases, fear that no one can take care of them
and thus experience anxiety, fear and depression that can
interferewith neuroendocrine function and influencemedical
treatment and quality of life [4]. FTS emphasizes full-stage
health education via nurseepatient interaction, graphical
presentations and field exercises to relieve the fear of elderly
patients and reduce stress, thus promoting the successful
completion of the rapid rehabilitation program.
FTS can also improve the cooperation and sense of trust
between nurses and patients. Preoperative nursing assess-
ments, which encompass religion, special interests, emotions,
cooperation degree, understanding of the FTS procedures,
confirmation of education effects and so on, were added to the
traditional hospital evaluation sheet, which provided the
basis for FTS procedure standardization. The program also
incorporates case and group education, which helped to quell
concerns of two patients in this study who had difficulty
accepting artificial stomas. These patients consequently
completed the FTS procedure with a favourable prognosis.
Therefore, effective communication is the first step in the
implementation of FTS in elderly patients.4.2. Relieving the suffering of patients
Patients undergoing FTS are advised to take oral drugs rather
than receive an enema to cleanse the intestines before sur-
gery, so as not to influence their sleep or cause mechanical






Pulmonary infection 0 (0) 5 (16.13) 5.439 0.020*
Incision infection 1 (3.22) 3 (9.68) 1.069 0.301
Abdominal infection 1 (3.22) 3 (9.68) 1.069 0.301
Urinary tract infection 0 (0) 6 (19.36) 6.643 0.010*
Anastomotic fistula 1 (3.22) 2 (6.45) 0.350 0.554
Inflammatory intestinal
obstruction
1 (3.22) 4 (12.90) 1.958 0.162
Intestinal adhesion 2 (6.45) 10 (32.26) 6.613 0.010*
Deep venous thrombosis 0 (0) 1 (3.22) 1.016 0.313
*p < 0.05.
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eliminate drinking prior to surgery. FTS also eliminates the
preoperative placement of stomach and drainage tubes and
catheters, and promotes the removal of operatively placed
catheters as soon as possible after surgery and early post-
operative feeding. These measures can greatly relieve
suffering and avoid some complications in elderly patients,
such as dry mouth, sore throat, nausea, vomiting and fluid
imbalance.
4.3. Reduced complications
Gastrointestinal decompression can reduce the tension of the
lower oesophageal sphincter, increase the reflux of digestive
juices and eventually lead to pulmonary complications.
However, the application of gastrointestinal decompression
after colorectal surgery is unnecessary and increases patients
discomfort, such as from sore throat, nausea and vomiting,
though it may be an alternative for patients with obvious
postoperative abdominal distension and vomiting [5].
The strategy of FTS indicates the non-routine, selective use
of various catheters after surgery because their use does not
prevent anastomotic leakage, but rather increases the risk of
complications and impacts the ability for postoperative ac-
tivities [6]. Indwelling catheters can increase the stress of the
patients, reduce the tension of the bladder sphincter and in-
crease the risk of infection simultaneously. Furthermore,
some recent studies have shown that mechanical bowel
preparation can result in intestinal bacterial translocation,
anastomotic leakage and abdominal infection [7], the risk of
which are eliminated in FTS by utilizing oral drugs for intes-
tinal cleansing. Additionally, the encouragement of early
postoperative activities, which are supported by the applica-
tion of sustainable analgesia, not only promote lower limb
blood circulation and avoid deep vein thrombosis, but also
improve lung function and tissue oxygenation, so as topromote the recovery of bowel function and prevent concur-
rent lung diseases. Finally, FTS patients are encouraged to
chew gum, the motion of which promotes salivary secretions
and, indirectly, gastrointestinal motility, thus avoiding
digestive disorders caused by long-term fasting.4.4. Conclusion
FTS is a comprehensive combination of physiology, psychol-
ogy and other aspects, which requires cooperation of medical
staff. Thus, FTS puts higher demands on the nurses in terms
of patient assessment, communication, education and risk
awareness. However, the results of this study demonstrate
that application of FTS in elderly patients with radical resec-
tion of colorectal cancer facilitates an early rehabilitation after
surgery with fewer complications.Conflicts of interest statement
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